where p is the Lebesgue measure on the plane. In the present paper we describe a generalization of this type of a process to the multidimensional case. We suggest a variant of the Monte Carlo method for multidimensional integration which might turn out to be rather effective in a number of situations. Moreover, the stationary distribution of the embedded sequence of hitting points of our process on the boundary äO of the domain O appears to be uniform on O. Thus, the suggested procedure allows us to evaluate surface integrals, too.
1. Recently Lalley and Robbins [2] suggested an asymptotically minimax strategy of stochastic search for the so-called "princess and monster" game. According to this strategy, the movement of the monster in a convex domain O on the plane, while it is looking for the princess, can be described by a piecewise linear ergodic semi-Markov process X(t), whose stationary distribution proves to be uniform on O. Thus, for any integrablefunction / on O one has lim 1l ---+ oo r -I. In the present paper we describe a generalization of this type of a process to the multidimensional case. We suggest a variant of the Monte Carlo method for multidimensional integration which might turn out to be rather effective in a number of situations. Moreover, the stationary distribution of the embedded sequence of hitting points of our process on the boundary äO of the domain O appears to be uniform on O. Thus, the suggested procedure allows us to evaluate surface integrals, too.
Recall that, in the multidimensional case, the crude approach enclosing a given domain in a cube and then taking a random sample from the uniform distribution on this cube turns out to be useless. In fact, the efficiency of such a sampling procedure is very low. (For example, the ratio of the volume of a given ball in an rn-dimensional Euclidean space to the volume of the smallest possible cube enclosing it is r^12 l(2*l(lm+ 1)) , tending to zero very fast as m --+ oo. Thus, almost all the simulated random samples will be lost.) Our approach, estimating the integral to be evaluated by the average value of integrals over the segments of straight lines along which the monster crosses the domain O (in this respect it is similar to stereology), does not imply such losses. Also many other practical methods have this property, too (see e.g. [1, 4] 
